
































































論文題目 AModel Folowi珂白ntrolSysteu for Nonlinear Descript町 SystclIsUsing Stablc Asig帥entof Jnva巾叫 Zeros
A model following control systemC即CS)is one of the control methods which cari make 
the response of control object follow the reference model， therefore， i t Iswidely 
used in many fields However， almost al1 of previous studies on MFCS 8re based on 
state-space approach and few studies of ~lFCS based on descriptor system(DS)has been 
found， Mr. Tang first time elaborated based on the DS MFCS design method 
The contents of this paper are as follows. 
Chapter 1， the expressive force of DS and the previous studies on MFCS are introduced 
In chapter 2， 3， a concise proof that on poles and zeros and invariable zeros of 
descriptor system by cop rime factorization approach of transfer function matrix is 
proposed， and introduced with linear system's comparison result. 
In chapter 4， We extend the linear approach， and a design method of nonlinear model 
following control system with disturbances is proposed. 'fhis method can deal with not 
only the systems described by state space model， but also those that can not be described 
by state space model， of which the algebraic equation is nonlinear. In this sense， 
it has more wider applications than state space approach. During the calculation of 
control input， regular transformation is not used， therefore， both the system structure 
and the system variables， physical properties can be preserved. The norm constraints 
to nonlinear part are not strong because it embodies many practical nonlinear 
situations. The bounded property of inner states has been proved. 
In method of proposed in chapter 5， zeros of linear part must be stable目Itis desirable 
to remove the condition which is a constraint of design. By using the property of 
nonlinear part positively， the whole system C8n be stable based on stable zero 
assignment of liner part. We take the method to set the linear system matrix stable 
compulsorily and to include an original linear t8rt in a nonlinear part. As the result 
of this method， a closed loop becomes stable even though zeros of an object system 
are unstable目
In chapter 6， this paper shows a design method of the NDMFCS fo1' general nonlinear 
systems， which 81'e nonlinear systems for internal states and inputs. We define new 
internal stateS wi th c.ontaining internal states and inputs， and new inputs， which are 
formally linear. It is widely used in many fields. 


































部門(2009.3)に掲載が決定している またThe7th World Congl'eSS on Intelligent Contl'ol and 
Au初mation，Chon剖 ing，China(2008.6)及びThe2007 IEEE International Confel'ence on 
Robotics and Biomimetics，Sanya， China(2007 .12)の国際会議で発表した本研究は非線形制御
工学の領域で顕著な業績をあげており，課程博士論文として合格と判定した.
最終試験の結果の要旨
ディスクリプタシステムに関して SVD形式，ワイヤストラス形式ヲ指数可制御性， DS [乙関
するリヤプノフ定理， LQ問題，等価伎などの基礎事項について口頭および自版を使って質疑応
答を行った.これらの問題に対して円滑に回答することができた 応用問題として非線形ディ
スクリプタシステムのモデル追従形制御と他の制御法の相違とそれぞれの特徴について口頭に
よる説明を求めた.本問題に対し正確な答えをすることができた さらに本研究の応用分野に
関する展望と将来の研究計聞について説明を求めた.この質問に対し，自動車制御やロボット
制御の例をあげ，適切に回答した回以上多岐にわたる専門的な質問に対し適切に回答したので
最終試験は合格と判定した.
